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CLAIMS 

What is claimed is: 

1 . A method of controlling a track seek servo of a disk drive having a transducer 
and a disk with a plurality of tracks, comprising moving the transducer to a space over a target 
track of the plurality of tracks according to a track seek controlling process in which an 
asymmetrical sine wave acceleration trajectory a(t) is used in a track seek mode. 

2. The method according to claim 1 , wherein the asymmetrical sine wave 
acceleration trajectory has a degree of acceleration that is less than a degree of deceleration. 

3. The method according to claim 1 , wherein the asymmetrical sine wave 
acceleration trajectory has an acceleration section with a greater duration than that of a 
deceleration section. 

4. The method according to claim 1 , wherein the asymmetrical sine wave 
acceleration trajectory has a degree of acceleration that is less than a degree of deceleration, 
and an acceleration section with a greater duration than that of a deceleration section. 

5. The method according to claim 1 , further comprising obtaining the asymmetrical 
sine wave acceleration trajectory a(t), and a velocity trajectory v(t) and a position trajectory x(t) 
that are based on the acceleration trajectory a(t), according to: 
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wherein l a , l d , T a , and T d denote an acceleration current amplitude, a deceleration current 
amplitude, an acceleration time, and a deceleration time, respectively. 



6. An apparatus controlling a track seek servo of a disk drive having a transducer, a 
disk, and a voice coil, the apparatus comprising: 

a seek trajectory producer calculating a design position value, a design velocity value, 
and a design acceleration value by applying an asymmetrical sine wave acceleration trajectory 
function a(t) in a track seek mode; 

a state estimator determining an actual position value, an actual velocity value, and an 
actual bias value of the transducer as the transducer moves over the disk; 

a first adder subtracting the actual position value from the design position value; 

a position control gain compensator obtaining a position correction value by multiplying a 
resultant value output from the first adder by a predetermined position gain for position 
correction; 

a second adder adding the position correction value to the design velocity value and 
subtracting the actual velocity value from the sum of the position correction value and the 
design velocity value; 

a velocity control gain compensator obtaining a velocity correction value by multiplying a 
resultant value output from the second adder by a predetermined velocity gain for velocity 
correction; 
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a third adder adding the velocity correction value to the design acceleration value and 
subtracting the actual bias value from the sum of the velocity correction value and the design 
acceleration value to obtain an acceleration correction value; and 

an actuator varying a value of current supplied to the voice coil depending on the 
acceleration correction value to control movement of the transducer. 

7. The apparatus according to claim 6, wherein the asymmetrical sine wave 
acceleration trajectory has a degree of acceleration that is less than a degree of deceleration. 

8. The apparatus according to claim 6, wherein the asymmetrical sine wave 
acceleration trajectory has an acceleration section with a greater duration than that of a 
deceleration section. 

9. The apparatus according to claim 6, wherein the asymmetrical sine wave 
acceleration trajectory has a degree of acceleration that is less than a degree of deceleration, 
and an acceleration section with a greater duration than that of a deceleration section. 

10. The apparatus according to claim 6, wherein the asymmetrical sine wave 
acceleration trajectory a(t), and a velocity trajectory v(t) and a position trajectory x(t) based on 
the acceleration trajectory a(t), are given by: 
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wherein l a , l d , T a , and T d denote an acceleration current amplitude, a deceleration current 
amplitude, an acceleration time, and a deceleration time, respectively. 



11. A disk drive comprising: 

a disk storing data, the disk having a plurality of tracks; 

a spindle motor rotating the disk; 

a transducer writing data and reading data to and from the disk; 

an actuator moving the transducer over a surface of the disk; and 

a controller controlling the actuator to move the transducer from a space over a present 

track of the plurality of tracks to a space over a target track of the plurality of tracks using an 

asymmetrical sine wave acceleration trajectory a(t). 



12. The disk drive according to claim 1 1 , wherein the asymmetrical sine wave 
acceleration trajectory has a degree of acceleration that is less than a degree of deceleration. 

1 3. The disk drive according to claim 1 1 , wherein the asymmetrical sine wave 
acceleration trajectory has an acceleration section with a greater duration than that of a 
deceleration section. 
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14. The disk drive according to claim 1 1 , wherein the asymmetrical sine wave 
acceleration trajectory has a degree of acceleration that is less than a degree of deceleration, 
and an acceleration section with a greater duration than that of a deceleration section. 



1 5. The disk drive according to claim 1 1 , wherein the asymmetrical sine wave 
acceleration trajectory a(t), and a velocity trajectory v(t) and a position trajectory x(t) based on 
the acceleration trajectory a(t), are given by: 
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wherein l a , Id, T a , and T d denote an acceleration current amplitude, a deceleration current 
amplitude, an acceleration time, and a deceleration time, respectively. 



16. A computer-readable storage controlling a computer to control a track seek servo 
of a disk drive having a transducer and a disk with a plurality of tracks, the computer-readable 
storage comprising a process of moving a transducer to a space over a target track of the 
plurality of tracks according to a track seek controlling process in which an asymmetrical sine 
wave acceleration trajectory a(t) is used in a track seek mode. 



17. The computer-readable storage according to claim 16, wherein the asymmetrical 
sine wave acceleration trajectory has a degree of acceleration that is less than a degree of 
deceleration. 
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18. The computer-readable storage according to claim 16, wherein the asymmetrical 
sine wave acceleration trajectory has an acceleration section with a greater duration than that of 
a deceleration section. 



19. The computer-readable storage according to claim 16, wherein the asymmetrical 
sine wave acceleration trajectory has a degree of acceleration that is less than a degree of 
deceleration, and an acceleration section with a greater duration than that of a deceleration 
section. 



20. The computer-readable storage according to claim 16, further comprising 
obtaining the asymmetrical sine wave acceleration trajectory a(t), and a velocity trajectory v(t) 
and a position trajectory x(t) that are based on the acceleration trajectory a(t), according to: 
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wherein l a , l d , T a , and T d denote an acceleration current amplitude, a deceleration current 
amplitude, an acceleration time, and a deceleration time, respectively. 



21 . A method of controlling a track seek servo of a disk drive having a transducer, a 
voice coil, and a disk with a plurality of tracks, comprising moving a transducer to a space over 
a target track of the plurality of tracks according to a track seek controlling process in which an 
asymmetrical sine wave current is applied to the voice coil in a track seek mode. 
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22. The method according to claim 21 , wherein the asymmetrical sine wave current 
has a positive peak current value that is less than an absolute value of a negative peak current 
value. 

23. The method according to claim 21 , wherein the asymmetrical sine wave current 
has a positive section with a greater duration than that of a negative section. 

24. The method according to claim 21 , wherein the asymmetrical sine wave current 
has a positive peak current value that is less than an absolute value of a negative peak current 
value, and a positive section with a greater duration than that of a negative section. 

25. A disk drive comprising: 

a disk storing data, the disk having a plurality of tracks and a voice coil; 
a spindle motor rotating the disk; 

a transducer writing data and reading data to and from the disk; 

an actuator moving the transducer over a surface of the disk; and 

a controller controlling the actuator to move the transducer from a space over a present 

track of the plurality of tracks to a space over a target track of the plurality of tracks by applying 

an asymmetrical sine wave current to the voice coil. 

26. The disk drive according to claim 25, wherein the asymmetrical sine wave current 
has a positive current value that is less than an absolute value of a negative current value. 

27. The disk drive according to claim 25, wherein the asymmetrical sine wave current 
has a positive section with a greater duration than that of a negative section. 

28. The disk drive according to claim 25, wherein the asymmetrical sine wave current 
has a positive peak current value that is less than an absolute value of a negative peak current 
value, and a positive section with a greater duration than that of a negative section. 
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29. A computer-readable storage controlling a computer to control a track seek servo 
of a disk drive having a transducer, a plurality of tracks, and a voice coil, the computer-readable 
storage comprising a process of moving a transducer to a space over a target track of the 
plurality of tracks according to a track seek controlling process in which an asymmetrical sine 
wave current is applied to the voice coil in a track seek mode. 

30. The computer-readable storage according to claim 29, wherein the asymmetrical 
sine wave current has a positive peak current value that is less than an absolute value of a 
negative peak current value. 

31 . The computer-readable storage according to claim 29, wherein the asymmetrical 
sine wave current has a positive section with a greater duration than that of a negative section. 

32. The computer-readable storage according to claim 29, wherein the asymmetrical 
sine wave current has a positive peak current value that is less than an absolute value of a 
negative peak current value, and a positive section with a greater duration than that of a 
negative section. 

33. The disk drive according to claim 1 1 , further comprising: 

a slider receiving the transducer and generating an air bearing in a space between the 
transducer and the surface of the disk; 

a head gimbal assembly receiving the slider; 

an actuator arm of the actuator attached to the head gimbal assembly and having a 
voice coil; and 

a bearing assembly, the actuator arm rotating around the bearing assembly when 
current is supplied to the voice coil. 

34. An electrical system controlling a hard disk drive having a transducer, a voice coil 
motor with a voice coil, and a disk with a plurality of tracks, the electrical system comprising: 

a controller controlling movement of the transducer from a current one of the tracks to a 
target one of the tracks using an asymmetrical sine wave acceleration trajectory; 

a read/write channel connected to the controller and receiving a control signal from the 
controller to read data from, or write data to, the disk; and 
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a voice coil motor driver, the controller supplying a driving current to the voice coil and 
supplying a control signal to the voice coil motor driver to control movement of the transducer. 
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